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Serial No.: 10/028,616 
Confirmaiion No.: 6755 
Filed: Dcceniber 21, 2001 

For METHODS f OP. PLANARIZATION OF CROUP VlTT MFTAL-CONTAINING SimFACES USING A 
FIXED ABRAS^^^^ ARTICLE 

Amehdinents to the Clafms 
This listing of claims replaces aU prior versions, and listings, of claims in the above- 
identified application: 

Llstine of Claims 

1. (Currently Amended) A planarization method comprising: 

positioning a Group Vin metal-coniaining surface of a substrate to interface with a fixed 
abrasive articie, wherein ihe Group VIII metal is selected from the group consisting of rhodium, 
iridium, ruthenium, osmium, palladium, platinum, and combinations thereof; 

supplying a planarization composition in proximity to the interface; and 

planarizing the substrate surface with the fixed abrasive article; 

wherein the fixed abrasive article comprises a plurality of abrasive particles having a 
hardness of no greater than about 6.5 Mohs dispersed within a binder adhered .to at least one 
surface of a backing material; 

wherein the method results in reduced smearing and defect formation on the planarized 
surface compared to planarizing the substrate tlic same method and s urface planarized under the 
same conditions with a fixed abrasive article coniprii>ing alumina or silica oarticles instead of the 
particles having a hardness of no greater than aboui 6.5 Mohs , 

2. (Original) The method of claim 1 wherein the Group VHt metal-containing 
surface of the substrate has a nonplanar topography. 

3. (Original) The method of claim 1 wherein the Group VDI metal-containing 
surface of the substrate comprises a Group VIU metal in elemental form or an alloy thereof. 



BEST AVAILABLE 
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Conflnnaiion No.: 6755 
Filed: December 21. 2001 

For: METHODS FOR PL^NARIZATION OF GKOUP vril METAL-CONTAINTNG ^\m^ \rrs V<^WC A 
FDCED ABRASIVE ARTICLE 

4. (Original) The method of cJaim 3 wherein the Group Vin meial-containing surface 
comprises elemental platinum. 

5. (Original) The method of claim 3 wherein the Group VIIJ metaJ-containing surface 
comprises a platinum alloy. 

6. (Original) The method of claim 1 wherein the Group vm metal is presient in an amount 
of about 10 atomic percent or more. 

7. (Original) The method of claim 6 wherein the Group VIII metal is present in an amount 
of about 20 atomic percent or more. 

8. (Original) The method of claim 7 wherein the Group VDl metal is present in an amount 
of about 50 atomic percent or more. 

9. (Original) The method of claim 1 wherein the substrate is a wafer. 

10. (Previously Presented) The method of claim ] wherein the plurality of abrasive 
particles are selected from the group consisting of CeOi, YjOj, Fe203, and mixtures thereof 

1 1 . (Original) The method of claim 10 wherein a majority of the plurality of abrasive 
particles ai^ Ce02 abrasive particles. 

12. (Original) The method of claim 1 wherein the planarization composition comprises an 
oxidizing agent, a complexing agent, or mixtures thereof 
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Serial No-: 10/028,616 
Conijnniilion No.: 6755 
Filed: December 21, 2001 

For: METHODS FOR PLANARTZATION OF GROUP VIII MHTAL-CONTAININH S\ mFACF.S U^ING A 
FIXED ABRASIVE ARTICLE 

13. (Original) The method of claim I wherein the Group Vin metal-coniaining surface is 
removed relative to a dielectric layer at a selectivity ratio of at least about 10: 1 . 

14. (Currently Amended) A planarization method comprising: 

providing a semiconductor substrate or substrate assembly including at least one region 
of a platinum-containing surface; 

providing a fixed abrasive articie; 

providing a planarization composition at an interface between the ax lease one region of 
platinum-containing surface and the fixed abrasive article; and 

planarizing the at least one region of pJatinum-containing surface with the fixed abrasive 

article; 

wherein the fixed abrasive article comprises a plurality of abrasive particles having a 
hardness of no greater than about 6.5 Mohs dispersed within a binder adhered to at least one 
surface of a backing material; 

wherein the method results in reduced smearing and defect formation on the planarized 
surface compared to planarizinp the substrate the same meth o d and s urface planarized under the 
same conditions with a fixed abrasive aiticle comprising alumina or silica particle s instead of the 
particles having a hard ness of no greater than about 6.5 Mohs . 

15. (Original) The method of claim 14 wherein the platinum-containing surface has a 
nonplanar topography. 

16. (Original) The method of claim 14 wherein the platinum is present in an amount of 
about 10 atomic percent or more. 

17. (Original) The method of claim 14 wherein the platinum-containing surface comprises 
elemental platinum. 
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ScriaJNo.: 10/028,616 
Confinmtion No.: 6755 
Filed: December 2 J , 200 1 

For: METHODS FOR PLANAKIZATION OF GROUP Vni METAK:0NTAINING STJRFaCES USING A 
FDCED ABRASIVE ARTICLE 

18. (Original) The method of claim 14 wherein Ihe platinum-containing surface comprises a 
platinum alloy. 

19. (Original) The method of claim 14 wherein the substrate assembly is a wafer. 

20. (Original) The method of claim 14 wherein the plurality of abrasive particles comprise 
CeOj, Y2O3, FC2O3, or mixtures thereof. 

2 1 . (Original) The method of claim 20 wherein a majority of the plurality of abrasive 
particles are CeOi abrasive particles. 

22- (Original) The method of claim 14 wherein the planarization composition comprises an 
oxidizing agent, a complexing agent, or mixtures thereof, 

23. (Original) The method of claim 14 wherein the Group vm metal-containing surface is 
removed relative to an oxide layer at a selectivity ratio of at least about 10:1. 

24. (Currratly Amended) A planarization method comprising: 

providing a semiconductor substrate or substrate assembly including at least one region 
of a platinum-containing surface having a nonplanar topography; 
providing a fixed abrasive article; 

providing a planarization composition at an interface between the at least one region of 
platinum-containing surface and the fixed abrasive article; and 

planarizing tlie ai least one region of platinum-containing surface with the fixed abrasive 

article; 

wherein the fixed abrasive article comprises a plurality of abrasive particles selected 
from the group of CcOj, Y^Qg, FejOa, and combinations thereof; 
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Serial No.: 10A)28.6J6 
Confirmaiion No.: 6755 
Filed: December 21. 2001 

For: METHODS FOR PLANARIZATION OF GROUP VIII METAT.-CONTAlNINn .SURFACES USING A 
FTXHD ABRASIVE ARTICLE 

wherein the method results in a higher rate of removal of material from the nonplapar 
r educed smearing and dufcct foimaiion on the planavi^cd surface compared to the rate of 
removal of material from a penerallv planar or flat surface of the same material under the same 
conditions the sanie. miithuJ aiid j;uAfaL.LL fjlanjiiji. t T w i th a fi ^ ^A tibrflai^^ aitJi-li- tru m prlsin g 
alumina - or silica pAiticlcs > 

25. (Currently Amended) A planarization method comprising: 

providing a semiconductor substrate or substrate assembly including at least one region 
of a platinum-containing surface having a nonplanar topography; 
providing a fixed abrasive article; 

providing a planarization composition at an interface between the at least one region of 
platinum-containing surface and the fixed abrasive anicle; and 

planarizing the at least one region of platinurn-containing surface with the fixed abrasive 

article; 

wherein the fixed abrasive article comprises a plurality of CeOj abrasive panicles; 

wherein the method results in r educed smearing and defect formati o n on die plauailzeJ 
surface compaiLd tu ihe same mctliod and su r face pianai - izcd with a iixed abrasive aitick 
compii^ing dluiijina oi J^ilica uaiiiLles a rate of removal that is at least about 10 times the rate of 
removal of material from a geneiallv planar or flat surface of the same material under the sarY^g 
conditions- 

26. (Currently Amended) A planarization method comprising: 

providing a semiconductor substrate or substrate assembly including at least one region 
of a platinum-containing surface having a nonplanar topography; 
providing a fixed abrasive article; 
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Serial No.: I(V028,616 
Confirmaiion No.: 6755 
Filed: December 21 , 2001 

For: N^TETHODS FOR PLANARIZ^Tl ON OF GROUP VID NfETAL-CONTAINlMr; SURFACES USING A 
FIXED .ABRASIVE ARTICLE 

providing a planaiization composition comprising an oxidizing agent, a complexing 
agent, or a combination thereof ai an interface between the al least one region of platinum- 
containing surface and the fixed abrasive article; and 

planarizing the at least one region of platinum-containing surface with the fixed abrasive 

article; 

wherein the fixed abrasive article comprises a plurality of Ce02 abrasive particles; 

wherein the method results in ^^LJ^CLJ Amcaiijig and def c ^w^ t- formation on the planariacd 
s urface compare d t o the sanic method and surface pl/uiailzcd witli a fixcJ abia^ivc articl e 
com p risiiig alumina or &iliefl iJiai tides a rate of removal that is at least about 10 times the rate of 
removal of material from a generally planar or flat surface of the same material under the same 
conditions . 

27. (Currently Amended) A planarization method for use in forming a capacitor or barrier 
layer: ^ 

providing a wafer having a patterned dielectric layer formed thereon and a Group vm 
metal-containing layer formed over the patterned dielectric layer, wherein the Group VUI metal 
is selected from the group consisting of rhodium, iridium, ruthenium, osmium, palladium, 
platinum, and combinations thereof; 

positioning a first portion of a fixed abrasive article for contact with the platinum- 
containing layer, 

providing a planarization composition in proximity to the contact between the fixed 
abrasive and the Group VUI metal-containing layer; and 

planarizing the Group Vm metal-containing layer with the fixed abrasive article; 

wherein the fixed abrasive article comprises a plurality of abrasive particles having a 
hardness of no greater than about 6.5 Mohs dispersed within a binder adhered to at least one 
surface of a backing material; 
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Serial No.: 10AJ28,616 
Confirmation No.: 6755 
Filed: December 21, 2001 

For: METHODS FOR PLANARTZATION OF GROUP ViH METAL-CONTaTNTNG SURFACES USING A 
FIXED ABRASIVE ARTICLE 

wherein the inelhod lesulls in reduced smearing and defect formation on the planarized 
surface compared to planarizing the substrate the 6ajiicj i ic>thod ajid s urface under the same 
conditions p lan ari zed with a fixed abrasive article comprising alumina or silica particles instead 
of the particles having a hardness of no greater than about 6.5 Mohs . 

28. (Original) The method of claim 27 wherein the Group Vm metal-containing 
surface of the substrate comprises a Group VITI metal in elemental form or an alloy thereof. 

29. (Original) The method of claim 28 wherein the Group VIII metal -containing suiface 
comprises elemental platinum. 

30. (Original) The method of claim 27 wherein the Group VIII metal-containing surface 
comprises a platinum alloy. 

3 1 . (Original) The method of claim 27 wherein the Group VIU metal is present in an 
amount of about 10 atomic percent or more. 

32. (Original) The method of claim 31 wherein the Group vm metal is present in an 
amount of about 20 atomic percent or more. 

33. (Original) The method of claim 32 wherein the Cvoxxp vm metal is present in an 
amount of about 50 atomic percent or more. 

34. (Cancened) 

35. (Original) The method of claim 27 wherein the plui^ity of abrasive particles comprise 
CeO,^ Y2O3, FcjOa, or mixtures thereof. 
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Serial No.: 1QA128,616 
Confinnauon No.: 6755 
Filed: December 21 , 2001 

For: METHODS FOR PLANARIZATION OF GROUP vni METaL-CON TAINING SURFACES USING A 
FIXED ABRASTVB ARTICLE 

36. (Original) The method of claim 35 wherein a majority of the pluraJily of abrasive 
particles are Ce02 abrasive particles, 

37. (Original) The method of claim 27 wherein the pJanarization composition comprises an 
oxidizing agent, a complexing agent, or mixtures ihereof. 

38. (Original) The method of claim 27 wherein the Group Vm metal-containing surface is 
removed relative to an oxide layer ai a selectivity ratio of at lea<vt about 10:1. 

39. (Previously Presented) A planarizatlon mediod comprising: 

positioning a Group vm metal-containing surface of a substrate to interface with a fixed 
abrasive article, wherein the Group Vm metal is selected from the group consisting of rhodium, 
iridium, rutlienium, osmium, palladium, platinum, and combinations thereof; wherein the surface 
of the substrate has a nonplanar topography; 

supplying a planarization composition in proximity to the interface; and 

planarizing the substrate surface with the lixed abrasive article to remove Group Vm 
metal-containing material; 

wherein the fixed abrasive article comprises a plurality of abrasive panicles having a 
hardness of no gieater than about 6.5 Mobs dispersed within a binder adhered to at least one 
surface of a backing material; and 

wherein die rate of removal of the Group Vffl metal-containing material is gieater than 
the rate of removal of material from a generally planar surface of the same material under the 
same conditions. 



40. (Previously Presented) The mediod of claim 39 wherein the rate of removal of the 
Group vm metal-containing material is at least about 10 times greater than the rate of removal 
of material from a generally planar surface of the same material under the same conditions. 



PA(£12Q4'RCVDAT4fi1/2005 3:20:58 PMpstemDa^^^^^ 



04/21/2005 14:22 FAX 6123051228 



MUETING RAASCH GEBHARDT 



(g|013 



Amendment and Response p^p^. 10 of 1 5 

Serial No.: 10/028,616 
Confimiation No.: 6755 
FiJed: December 2 1 , 200 1 

For. METHODS FOR PLANARIZATION OF GROUP Vlll METAL.CONT.MNlNG SURFACES USING A 
F1X£D ABRASIVE ARTICLE 



41 . (Previously Presented) The method of claim 39 wherein the rate of removaJ of the 
Group Vm metal-containing material i$ at least about 25 times greater than the rate of removal 
of material from a generally planar surface of the same material under the same conditions. 



42. (Currently Amended) A planarization method comprising: 

positioning a Group Vm metal-containing surface of a substrate having a nonplanar 
topograpbx to interface with a fixed abrasive article, wherein the Group Vffl metal is selected 
from the group consisting of rhodium, iridium, nithenium, osmium, paJladium, platinum, and 
combinations thereof; 

supplying a planarizaiion composition in proximity to the interface; and 

planarizing the subsuatc surface with the fixed abrasive article; 

wherein the fixed abrasive article comprises a plurality of abrasive particles having a 
hardness of no greater than about 6.5 Mohs dispersed within a binder adhered to at least one 
surface of a backing material; 

wherein the plurality of abrasive particles comprise CeO^, Ft^Oy, or mixtures 
thereof; and 

wherein the method results in reduced smcailug and defec t forjnatiou uu the planaiizcd 
surface coinpaicd to the same uieihoJ and suifacc plau^izcd wifli a fixed ab r asive artielc 
eompri&iiig aluiijin^ ui Ailica pcUlicle s the selective removal of material from the Group Vm 
metal-containing surface having a n onnlanar topographv relative to an underlying oxide laver at 
a seJectivitv ratio of at least about 10:1 
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